Tormentic acid reduces vascular smooth muscle cell proliferation and survival.
The triterpene tormentic acid (TA) has been reported to exhibit anticancer, anti-inflammatory and anti-atherogenic properties, and minimal toxicity has been detected in in vivo. Vascular smooth muscle cell (VSMC) proliferation and apoptosis resistance are hallmarks of vasculoproliferative diseases, such as post-angioplasty restenosis. The present study was designed to assess the effects of TA on the phenotype of cultured VSMC. The exposure of VSMC to TA (30 muM) significantly increased apoptosis of serum-deprived A7r5 cells, whereas cell survival in the presence of 10% fetal bovine serum was less affected by the drug. On the other hand, even in the presence of serum, A7r5 cell proliferation was significantly inhibited by TA, an effect that persisted for at least 8 days of daily administration of TA. As preservation of endothelial integrity is critical to normal vascular function, we also evaluated the effects of TA on human umbilical cord endothelial cells (HUVEC). Interestingly, TA did not produce significant changes in the levels of apoptosis and proliferation of HUVEC. Our data indicate that TA is a VSMC apoptosis inducer and proliferation inhibitor. The anti-growth action in VSMC in the presence of serum, and the absence of significant effects in endothelial cells suggest that TA may control VSMC abnormal proliferation and cell death resistance without affecting the normal vasculature. We conclude that TA should be investigated further as a potential tool for the prevention and treatment of proliferative vascular diseases, particularly in the setting of post-angioplasty restenosis.